e v

DOCUBEET RESUNER

BD 126 626 ) B2 008 571

TITLE Building for- Bducational Change,

INSTITOTION Organisation for Economic Cooperation and
Development, Paris (France).

FUB DATE Apr 76

BOTE 9p.; Beprinted from the OECD Observer, Ko. 80,

Bar-apr 1976; Photos ‘may reproduce poorly

AVAILABLE FEO¥ OECD Publications Center, Suite 1207, 1750
Pennsylvania Avenuve, R.W., Washington, D.C. 20006
(Complete issue OECD Observer, No. 80, March/april
1976, $1.25)

EDRS PRICE MP-%0.83 HC-31.67 Plus Postage.
DESCRIPTOKS *Edqucational Change; Plexible Pacilities;
*Information Services; *International Organizations;
Program Descriptions; *School Architecture:; *School
Buildings; School Community Relationship; School
Tesign; Shared Pacilities
ABSTRACT ¥
The Organisation for Economic Cooperation and
Development (OECD) has set up a program for educational building to
help promote irnovation and change in current school building
practices. Information is exchanged by, (1) short leaflets summarizing
s2nerging issues or innovating activity in different countries, (2)
indepth studies of major issues, and (3) occasional international
follow-up symposia. The scope of the prograc and several of its
results are described ir this article. (Author /KLP)

***********************************************?***********************

Pocuments acquired by BERIC include many informal unpublished *
materials not available from other sources. ERIC makes every effort- *
to obtain the best copy available, Nevertheless, items of marginal =
reproducibility are often encountered and this affects the quality =*
of the microfiche and hardcopy reproductions ERIC makes available *

*
*
*
*

ERE EEREEREE.

via the BERIC Document Reproduction Serwvice {EDRS) . EDRS is not

responsible for the guality of- the original document. Reproductions

¥
A‘supplied by EDRS are the best that can be made frecm the origimal.
EXEEEXRRRRRRERREARRRRRRR R AR RRRR AR RRERRAR R RN R AR AR R AR A SRR SRR R XK AR R R Rk




Building for .
Educational Change

P

ED126626

GOS8 571

“
. vS CEPARTMENT OF HEALT™
‘l:] EDUCATION & WELFARE
| *NATSONAL INSTITUTE OF - 2
: EOUCHKTION : - ,

) “l s DOCUMENT =AY BEEN REPRC . .
Y ) REFRIN LD ROV
o

3 & OUCED EXACT.Y AS RECE vED FROM
: E lC . THE PERSON OR ORGANIZATONOR G N -~
LA oo e ATING T POINTS OF v Ew OR OPINONS
- STATED DO NOT NECESSARILY REPRE .

- 1TUTE OF . R ‘ '




PUBLICATIONS
™ ¢

SCHOOL BUILDING AND EDUCATIONAL CHANGE (Pearson, E ) OECD, Paris,
1975 (60 pages, £1 30 %325 F13,00)

BUILDING IMPLICATIONS OF THE MULTI-OPTION SCHOOL (Ader, J ), OECD.
Paris, 1975 (112 pages. £3 60 $3.00 F36,00) ’

INDUSTRIALI’SED BUILDING FOR SCHOOLS (Oddle: G B ), OECD, Paris, 197&"
(78 pages, £2.30 $5.25 F21,00)

PROVIDING FOR FUTURE CHANGE - ADAPTABILITY AND FLEXIBILITY IN
SCHOOL BUILDING. OECD, Paris, 1976 (112 pages, £3.00 $7.00 F28,00)

Available from OECD Sales Agents (see list on page 8)

INFORMATION LEAFLETS
(available from the PEB Secretariat. OECD, Pans)

—

Schoot Building Today and Tomorrow, 1973

2 Maiden Erlegh An English Secondary Schoo! Development Project
(Booth. C ). 1973
i -
3 CROCS A Swfss Industriansed School Building System (Lenssen, P ),
1973 /

4

4 ff5 A Canadla}n " Casework™ or Furniture and Equipment System for
Schools (Lenss?‘a. P.),.1974

5 Industrialised uxldm’gﬂ Systems, Educational Objectives and the Problem of
Change (Philfips, CW ), 1974
€ Institutionaf Arrangements for School Building (Lindsay, N.),"1975

7 Teacher/dand Schoot Building (Rhode, B ), 1976
7

8 Denj&der A Dutch Secondary School Development Project (Geursen, T.),
to befissued
'/
//
lf/ 3
/
/ y

Cover Photo : Layland Ross Ltd — CLASP




Building for Educational Change

) Spending on education is now a massive item in national budgets. In the United K/ngdom to take only
one example, it accounted for 12 per cent of public spending in 19723-1874, costing one-fifth more than bealth and
personal social services and a third more than either defence or housing. Most of this money meets recurrent costs.
It s the financial input into, so to speak, the education industry. But like any other industry,
the effect/veness of educat/on depends on having the right kind of capital equipment, using it to good purpose,

and keeping 1t up-to- date

in effect, the major capital asset of education

School buildings, with therr furniture and associated equipment represent,
To help promote innovation and change in current school building

practices, OECD has set up & Programme for Educational Beilding in which eighteen Member countries
participate formally and several others informally.
The following article, written by Guy Oddie,"Senior Advisor to the OECD Programme and Professor of Architecture
at Edinburgh University, illustrates the scope of the programme and describes several of its results.

The Right Kind
of Building

e Effect of New Modes of Learning

Getting value for money means first of
all getting buiidings of the kind that suts
the activities which are to go on in them

This may seem simple enough f edu- =

cation 1s seen o terms of class-based
expository teaching or in terms of work
at benches in laboratonies or workshops
In some schools education s stil seen
thss way  Butitis now widely recognis-
ed that effective education, which uses
valugable teaching skills to best advan-
tage, demands a much ncher mix of
activity  And if school buildings permit
no more than the comparatively restrictad
activities of tradition. then the newer
more effective modes are inhibited To
that extent, if new buildings are built in
this way, not only is the capital expendi-
ture meffectwely used, but so s the
recurrent expendutu;e on teachers pay
Policies are needed which prevent this
from happening Similar policigs are
also needed to allow for existing build-
ings to be re-modelled

The newer modes of learning still
require areas for formal instruction,
lectures or demonstrationt But there
1s a desire, also, for Iess ngidly pre-
determined spaces reflactmg the need
for teachers to bé able fo seize a learning
oppoftunity when it presents jtself and
to structure their teaghing around it~ So
space Is needed fér small groups, for
discussions and sgminars, for indepen-
dent study ahd ifvestigation, for teams

" @ “hers to discuss common projects
EMC;pare teéchmg mateqtal, and for

¥

accommodating new teaching,learning
resources, such as tapes, fiim-strps,
computer terminals and so on, to which
pupils as well as teachers need easy
access . These are the needs expressed
by Ieﬁmg educationists and the more
adventurous of practising teachers ~ But,

in too many instances, when architects /

have asked them to be specific about

" how many and what size of space are

- CLASP

layland Ross Ltd

'needed 1n any particular building, they

have been unable to give a clear answer,
for they are not used to seeing educa-

Fah
4

tronal ideas in terms of physical require-
ments  Architects have therefore tned
to get round the difficulty by providing
large areas of undivided space, hoping
that teachers would then create, by
means of movable partitions or varying
furniture arrangements, the kind of space
division they wished to have But this
has not worked either—because what is
important to teaching is not just the size
or number of spaces, but the kind and
gquality of environment which each of
them providés Thus the Programme

New modes of learning require new kinds of accommodstion sllowing diversity of sctivity apd

environment
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1 Maiden Erlegh Secondary School
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Source Guy Oddie Industrialised Buiding tor
Scnools OECD Paris 1975

has shown that, even when traditional
building patterns have been left behind,
much of the money spent has gone on
the wrong kind of building

Fortunately, however, the Programme
has also been able to draw attention to
examples where this has not been the

case
.

e An Example

One such example wilk illustrate how
building can facilitate the' newer modes

of teaching and, more importantly, how
abstractconcepts can, if the nght commu-
nications between educationists and
architects are established, be translated
into practical reahty

Figure 1 shows the biock plan of an
Enghsh secondary school which has
been recently extended in order to

" increase the number of pupils accommo-

>

dated and to cater for the wide range of
educational activities associated with
comprehensive education for the 11 to

18 yearage group  The extended build-
ing consists of the original building and

a number of additional separate blocks,
each tallor-made to a different set of
requirements Figure 2 shows the detailed
plan of one of these blocks which 1s
intended to serve as the headquarters of
the 11 to 13 year olds

Only three of the spaces in this block
(accounting for only about 12 5 per cent
of the floor area) in any way resemble or
can be used as traditional classrooms
Yet the number of pupils which the block
may accommodate at any one time can
be the equivalent of about eight or nine
classes This means that at any given
moment some two-thirds of the pupils
are engaged on activities outside the
traditional classroom, with perhaps two
classes grouped together in the audi-
torum in the middle of the north side of
the block, another class in the science
laboratory, and the remaining third dis-
posed in the free-flowing spaces sur-
rounding the southern half of the audi-

2 Heaqquarters of the 11 to 13 age group in the school shown in Figure 1
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tonum  All the pupils in this rémaining
third will be working erther individually
or in groups of two or three Each may
have a place at one of the tables as his
working base but will move frequently
and freely over to one of the resource
areas to consuit a book, to project a film
strip,* or perhaps to work at a computer
terminal, or he may go to get help from
one of the several teachers who will be
working In the same general space.
From time to time one of these teachers
may gather a small group of pupils
together and go with them into the dis-
cussion room to talk over the results of
their work

Not all the activities pursued by the
11 to 13 year olds in this patticular
school will take place Iin this particular
block which is their headquarters or base,
They will move to another part of the

. building for music and drama, for-exam-

ple, or for arts and crafts, or for physical
education. But it will be noted that in
this one block alone quite a variety of
accommodation is provided. Some of
the accommodation has specidl envi-
ronmental requirements, like the audi-
torium, or needs special servicing like the
science faboratory Other parts [ike the
group rooms or the discussion room need
aural and visual privacy so that class and
teacher can be undisturbed and will not
disturb the individual work going on in
the general space; and each of these
reserved spaces needs particufar dimen-
sions to suit the size of group which
occupies it.

o Educationists as Architects

The jmportance “of ,the successful
example just described i$ not as-a model
to be copied. On the ‘contrary, its
succes® lies 1in meeting one particular
apgroach to school organisation and
c%culum Its importance lies in the
mgaas that were employed to translate
thé organisational and curricular concepts
info terms of built faciities  The archi-
tects diddnot draw the plan from thin air.
The plan evolved as the result of an
extended dialogue between architects
and educationists.  And both the archi-
tects and educationists were of a rather
special kind. The architects had accu-
mulated a long expenence, based on
first-hand observation ofteachers attempt-
ing to overcome the obstacles presented
by buildings unsuited to their aims, while
the educationists, as tf\e result of equally
long expenence, hafl developed acute,
insights into the phy%scal implications of
rew edurational approaches In other

>
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words, the archrtects had unusual exper-
tise in educauonal problems and the

architects themselves .

The Programme suggests that aiji
countries need to increase the number of |
senfor and expenencegi teachers who,,
mamly as the result of in-service training,
can engage in effective dialogue with

désign bnefs A similar need gxists to
take more positive steps to famiharise all
teachers with the opportunities which
new buildings, when well-designed -as
the result of such dialogue, can provide
for enriching educational activity

o Architects as Explorers

ance and needs to,be even more explo-
ratory and extensive when .new educa-
tional concepts are under consideration
The reason ts that the building itself,
or at least the need to design one, serves
as a means of sharpening abstract deas
into proposals for concrete action  The
building itself 1s an important vehicle for
change, so that buw/ding implications
need to be considered not as the last
stage in the implementation of educa-
tional policies, but at the point when
alternatives ge considered for the policies
themselves  Thus to the architect’s role
as designer 1s added a néw role of explo-
ratton exploration, jointly with educa-
tionists themselves, of the physical impli-
cations of alternatives for educational
development  And this exploration 18
directed not only towards the kind of
buildings and equipment needed, but
equally towards the concrete defimtion

aiternative policies imply

e The Notion of “Development
Projects”.

In the end, of course, the exploration
must culminate In real buildings, not in
isolated or exotic experiments, but in
buildings which, subject to the prevalent
constraints of cost and time. indicate the
direction which school buildings In
general can feasibly take In sreponse to
changing educational—-or economic or
social—developments  Such buildings
constitute, In effect, development pro-
jects ’ i y

All the activities of the Programme
have led to a key conclusior” close
educationust/architect collaboration on
development projects is central for suc-
getting the right kind of school

ERJC

Aruitoxt provided by Eic:

architects in formulating and developing®

The dialogue 1s of even more import- -

educationists were “halfway to being .

.

of the kind of educational activity which |
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Balancing the Budget
for School Building

s Importance of Norms and
Standards

Do the new modes of learning demand
more expensive buildings ?*Noj necessa-
my- so  One of the most important
findings from the Programme is the great
variatron that exists between countries In
the building resources put at the disposal
of schools of simiar type and size For
example, floor areas (a major cbst deter-
minant) In secondary schools vary be-
tween countries from less than.7m: per
pupil to as much as 20m* Yet exam-
ples have been found where the new
modes of learning are satisfactonly pro-
vided for within the lower figure  Thus
over Member countries as a whole there

t

Is considerable scope for economy with- .

out jeopardising educationa! needs

The Programme has indicated that to
secure these economies a number of
important steps are necessary, particu-
larly with respect to the,norms and stan-

dards which apply to school buiding. .

In many countnes those currently in
force attempt to specify the nature and
quality of buildings (and by implication
the consequent costs) by means of stan-
dard schedulés of accommodation or by
prescribing the dimensions and shap‘e of
rooms” But to do so overlooks the
dynamics of education in which as new
needs anse, old ones disappegr Such

norms create the risk that redundant pro-
vision will be retained and desirable
innovation inhibited. They need to be
revised f resources are not to be dissi-’
pated on meeting needs which no longer
exist or on making provision for new
need that is so inadequate as to be |ess
than fully effective.

e Standard Cost Limits

Some countries have been successful
In getting nd. of obsolete provision to
make economic room for new require-
ments  Here an important aid Ras been

~ what may be described as a “'standard

cost strategy”  This strategy recognises
that “the nght kind of buwldihg” car not
be specified in precise terms  Between
what s educationally acceptable or
unacceptable there is no hard dividing
line, but rather a wedge. a wedge of
opportunities which increase or decrease
according to how éharply costs constrain
them Thus standards of quality may
vary$rom the thin to the thick end of the
wedge, but costs can be made to conform
to a single standard—which of course can
be raised If too many buildings have to
make do with the thin end.

'Both educgtionists and architects have
been foupd to respond well if given the
chance to collaborate in-getting the best
building they can withinSa standard himut
of cost. Knowing that they will get no
building at all if they exceed the Iimit,
they have every incentive to keep within
it.  Knowing that they can not, so to

A

The purpose of the Programme is
to provide for the exchange of
information and experience among
Member countries wh/'lch will help
them to use themr school building
resSources as effectively as possible.

It does this in three ways First,
by publishing short leaflets sum-
marising emerging issues or innova-
tory activity in different countries
These are not definitive studies, they
simply provide early notification of
topics which
will find useful to follow up on their
own account

Secondly, the Programme under-
takes 1n "depth studies of mayor
issues concerned with getting value

# for money, n terms both of new
buildings and optimum use of the
existing stock,  The studies are car-
ried out by exbert consultants in

OECD’s Educational Building l5rogramme :

ndividual countries~,

collaboration with the Sécretariat
and result in published reports
available through the- Organisatidn’s
usual distribution channels They
represent the mayor effort n the Pro-
gramme

But, however W/de7y publications
may be dissemunated and read, they
are no substitute for personal con-
tact  Finally, therefore, the Pro-
gramme. drranges for occasional in-
ternatienat follow-up symposia at
which eseniof *administrators, educ-
atmn&,stsand archftects can exchange
views and prowde information about
EXper/enge in their respective coun-
tnes The first af these, held at
Buxtan, England, was concerped
wrth school building and education-
al change, another on school and
community bullding 1s planned for
the autump of 1976. v




A circulation area in an old school transformed inta-a teaching space

speak, "keep the change” if they spend

less, they have every incentive to"@t

maximum value for the money allowed#s
The discipline that a standard limit

imposes has been a major contnibutor to

the success of development projects and

has ensured that the proposals they

Incorporate are realistic in terms of wider

practice

e Reducing Costs by More
Intensive Use

One way of keeping expensive floor
area towards the lower end of the range
15 to ensure that the minimum of accom-

dation is reserved for activities which
g&upy only a few hours of the tegching
day 0Old school buitdings which in-
clude such items 3s assembly halls or
lavish circulation areas offer considerable
scope for more intensive use If these parts
of the accommodation can be converted
to other uses In this respect properly
désigned furnmiture and equipment have
an important contribution to make and
so form another topic of investigation
under the Programme Well-designed
furniture can also mean that less area 15
needed for a given activity and that a
wider rande of activities can be accom-
modated 1n the same space

Even more effective in making econo-
mies by more intensive use is to extend
the hours duning which the building can
be used, not only by the school-age popu-
‘G "1 but by the community at large

E [C the coordination of school and

community facilities represents yet a
further interest of the Programme, an
interest which 15 also bound up with
problems of (ocation

- The “Right Place” .

Many present examples of coordina-
ted school and community facilities steth
from no more than the desire to intensify
their use But even greater importance 1s
lent to such coordination by the new
role envisaged for education as a stimulus
In community development A growing
body of opinion holds that education can
no longer be confined within the sole
realm of the school, it must form an
integral part of more global policies
aimed at meeting a varniety of cultural and
social needs Whereas school building
has been seen, untd recently, as inde-
pendent of building for other purposes,
such independence now seems likely to
give way to interdependence And the

buildings provided will need to promote

the inter-action of education with other
sectors of social activity such as health,
welfare and recreation

For both economic and social reasons
many countries are now Seeking to
renew and revitalise the inney areas of
towns which: earlier expansion has left
derelict or almost abandoned Steps
towards this end,”such as the increase In
the ratio of housing to offices or other

wark miiieu, and the introduction of new
transport modes and networks, may

increase the number of people seeking
educational services, despite a stabili-
sation or even décline in the numbers
subject to compulsory schooling—a fact
which may make 1t necessary to find
new uses for existing school facilities
Certainly the pattern of population distn-
bution |§.{|kely to be changed And the
new population patterns will probably
, coincide only rarely with the distribution
of existing facilities  Thus besides the
considerable problems of what kind of
facilities are necessary (and can feasibly
be provided) there is the equally consi-
derable problem of where they should
be located to meet social and economic
objectives in re-shaped networks (1)

Getting Buildings
. Quickly Enough

At some time or othel, most Member
countries have encountened emergencies
In meeting educational #demand which
could only be met by stop-gap industnal-
ised builldings On the other hand,
industriaksed buillding has been the
means, in some cases, of not only meeting
emergencies but of sustaining large scale
Investment programmes over extensive
periods of ime, with a resulting quality as
high as that usually obtained from con-
ventional alternatives This, and the
ments of industnalisation in general,
have tempted many policy-makers to

believe that industrnialised methods might
hold the key to providing school building

both atacceptable cost and at the required
tempo Another actyvity in the Pro-
gramme has been concerned, therefore,
to test this view and to identify the poli-
cies needed If such methods are to0 be
used to best advantage °

The first conclusion from this activity is
thatindustnialised building comes into its
own when the building industryof a coun-
try is unable to meet demand solely by
conventional methods Thetendencythen,
however, is forindustnalised building sys-
tems to be developed inresponse to gene-
ral market needs If the particular (and
d«fferent&gmeeds of education are not to
be negledted as a consequence, edu-
cational interests need to be effectively
represented in the development of these
systems  Suth representation demands
once again, the closest partnership be-
tween architects and educationists in
determining the kind of building which

(1) A second symposium on Schoot and
Community Building 1n relation to Urban Dyn-
amics, 1s planned as a Programme activity for
the autumn of this year
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syStems must be able to produce It
also demands measures to promote a
posttive flow of communication be-

tween the architect,’educationist partners’

and the system producers, as well as
between these and the administrative
mechanisms responsible for commis
sioning buyldings, furniture and egquip
ment "

Frovision
for Future Change

Buildings, by their nature, tend to out-
five the purpose for which they were on-
ginally intended What steps can be
taken, therefore, to make them easily

- adaptable to meet the requirements of
an unforeseeable future? .

In setuing out to answer this question
the Programme has, to begin with, made
a useful distinction between adaptability
and flexibility. Adaptability s the cha-
racteristic which enablies subsequent alte-
ration to be made td the physical fabric
of the building. Flexibiity has been
gdefined as a quality in the building as
onginally planned—a quality which al-
lows new purposes to replace old ones
wrthout any need for physical adaptation.
The greater the flexibility, the less likely
is adaptation to be needed

e Aids to Flexibility

The educational practices now gaining
currency support such flexibility. They
are best satisfied by a balance of, on the
one hand. specralised accommodation

" uncertain benefit.

committed to a variety of specific pur-
poses, and on the other, general spaces
suited to the wide range of less specific
activities which occupy the greater part
of the timetable. OECD’s Educational
Building Programme has shown that
accommodation balanced i this way,
and carefully planned to allow the free
flow of activities from one kind of space
to the other, can provide for many alter-
native educational requirements. figure
3 shows the same building as Figure 2
but accommodating an adult education
centre instead of the 11 to 13 year olds
for whom it was first intended. For such
a change, no adaptation is required,
the plan itself having sufficient flexibility.

o A Strategy for Adaptability

But if flexibiity 1s the first line of
defence against early obsolescence, what
resources may stll be merited to provide
for adaptability? QECD’'s/studies have
suggested a. .stratégy fér maximising
adaptability without higher first costs or
sacrifice of present needs. Physical

' adaptation means, in effect, removal,
replacement, addition or relocation of
building components  To spend money
on maximising the relocatability of com-
ponents which may never need to be
relocated is to pay in advance for a very

The preferable stra-

tegy i1s to “pay as you go'’ by deferring
expenditure until adaptation proves.to be
needed. The studies suggest technical

means whereby expenditure on eventual .

3.Headquarters of the 11 to 13 age group in the school shown in Figure 2
rearranged to accommodate an adult education centre .
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adaptation will not‘be increased b\'/ the ~

" nature of the initial provision.
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The investigation has thus shown that
there is no need to sacnifice the known
needs of today to the pnknowable needs
of tomorrow. At the same time it has
provided the warning that adaptabihty is
no substitute for determined decisions
about the form buildings should take if
present needs are to be properly met.

\

Value of the Programme

“Education in many countries is now
moving i directions which imply com-
plex consequences for educational build-
ing  While the number of children of
compulsory school age is stabilising or
declining, emphasis s shifting to de-
mands for pre-primary and post-compul-
sory and recurrent education in various
forms More attention ts being paid to
the special needs of the under-privileged.
to proyision for "drop-outs” and to the
role of education in community deve-
lopment  The “resulting new activities
will demand new kinds, of buildings,
either ‘new or converted The inter-
action of education with other commu-
nity services will require new arrange-
ments for inter-sectoral cooperation.
Clearly educational building problems
will continue to foom large in the years
ahead.

The Programme has laid the ground-
work for tackling these emerging prob-
lems systematically. Practical appli-
cdtion of the conclusions as a whole
should result both in substanﬁisavings
and increased efficiency through more
rational use of available resources.

[ ¥==> [ ;’ Economical management of education-
X qu o al building resources is not primarily a
( $5> gg g8 E technological matter, however important
SR E: §§§ g o G technology .may‘be. Rather .it demands
LECTURES, 5 , 2 8 82 T that” education itself, educational plan-
EANGS © o o 'g" Lt . o ye .
{: ac o850 ru_JBPREP %L ning, building technology, design and
e - == procurement processes, and institutional

arrangements too, constitute a network of
rélated issues which have to be regarded
as a totality. In this respect educational
building need not be seen as more diffi-

2_ — 4 i o cult to manage .or more peculiar than

= s ) Owgﬁ building for other purposes. On the

X . I %: e 31 £ N gontrary, it représenfs a convenient and
) — =‘tmssx F;é ﬂifﬁi_ﬁ‘ﬁ_&xﬁ comparatively  easily-handled” model

which deserves attention from anyone
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concerned with the effective use of
resources in providing a built environment
responsive to social, eeonomic and
cultural needs ’

7




}

ERI

. ! :

"HONG KONG ‘

- aere o oviain "I’ < ruonca 1011. 3

]

ARGEI\TINA

Carlos Hirsch SR L,
Florida 165, BueNos-AlRres
Tel 33-1787-2391 Y 30-7122

AUSTRALIA

International B( ™ Library St.l'vphem Pty Ltd .

161 Sturt St South \1;13%;{\! Vie 3205

Tel 69 7601
658 Pittwater Road, Broornvare NSW 2100

Tcl 938 2267
AUSTRIA ’
(Jcrold & (o Graben 31, Wi~ |

Tel 522235
BELGIUM

Librairie des Sciences,
Coudenberg 76-7%. B 1000 BrU x¢L1ES |
Tel 512-05-60. 513-37-36

BRAZIL-

Mestre Jou S A |

Ruda Guaipa 513, C aixa Postal 24090,

05089 Sao Par o 10 Tel 256 2746 262 1609
Rua Senador Dantas 19 5 205-6
Ri0-pE-Janeiro - GB Tel 2320732

'CANADA _
\ ,~Publishing Centre. Supply & Services Canada,

270 Albert Street, Ottawa,” ONFARIO,
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